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thelial cells does not constitute a barrier to their origin
in the submucosa. The work of Leo Loeb shows that
cells are in some measure transformable; that the old
blastic divisions are not unchangeable.
As to the origin of the acid cells I quote the following:
"Stintzing believes that acid cells are changed into chief
or pepsin cells. Breemner believed that the acid cells
were expelled with each digestive act. Heidenhain says
that this has been disproven. Herendorfer believed that
the parietal cells developed into the principal cells.
Edinger believes that the parietal cells develop from theprincipal cells. Orth agrees with Edinger. Toldt and
Storler believe the relation to be just the reverse. Nue-
ikler believes them to be of the same origin." It is
well to know, however, that the major part of this work
was done in the olden times when the cells were sup-
nosed to stick closer to their blastic fellows than we now
think; when structural methods were scarcely as com-
plete, and when our knowledge of the cells, usually situ-
ated in connective tissue, was not so great as that of
to-day.
We have no opinion to offer as to the origin of these
Fig. 2.—a, So-called acid cells; 6, stomach gland.
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cells. Whether from the epithelium -wandering occa-
sionally into the deeper tissues, or from the mesoblastic
elements wandering frequently into the epithelial zones
we do not say. We merely call attention to certain cells
sometimes in the mucosa and sometimes in the sub-
mucosa which contain a single vesicular nucleus, gener-
ally centrally placed and with a large amount of cyto-
plasm, this cytoplasm having coarse granules that stain
with acid stains to just the same shade as the acid cells
of the stomach tubules.
What proof have we that these border cells are spe-
cific, differing from the more universally recognized fer-
ment cells ? We note the following points: The loca-
tion of the cells are sometimes in the deeper epithelial
structures, sometimes in the muscularis mucosa, some-
times in the submucosa; the principal cells are always
in the one place; the coarse granules stain a peculiar
shade with every stain employed, a shade not seen any-
where in the principal cells; the basic third of the prin-
cipal cells are granular, but their shade is not the same
as in the border cells. The nearest approximation to this
shade is in the material found adhering to the free sur-
face of the stomach mucosa. Thiohari speaks of thedifferences in shade, size and distribution of the granulesin these two kinds of cells. He says that in the border
cells there is an outside zone of coarse staining granules,
and that these seemed to form the only cell wall. It was
also noted that internal to this the granules seemed tobe in small groups of two to five. There were largeprotoplasmic masses, often triangular in shape and with
several oval or spindle or semmel shaped, vesicular,
nodal nuclei. This shape in no way resembles the long,
narrow, principal cell, with its clear or faintly granular
outer third and its basic third with its mixed basic and
faintly acid granules.
In our specimen we found no peri-nuclear, clear
vacuoles, as described by Hambergher; but we are to re-
member that Hambergher only observed these after somehours of digestion.
We find these cells most abundant in the cardiac end,
and wholly absent in the pyloric end. We find them oc-
casionally quite removed from the principal cells. These
were our reasons for believing the two cells to be of adifferent nature and probably different in function.
Carlier and Thiohari both believe in separate acid
cells. Our specimens would not indicate that the hydro-
chloric acid exists in the oxintic cells as hydrochloric
acid. On the contrary, their method of staining would
indicate fairly clearly that within the protoplasm the
hydrochloric acid is not only satisfied by albumin or
some other base, but that that base still had some basic
bonds with acid affinities. It must leave the cell as
some easily decomposed compound, which, as Carlier
outlines, gives its acid to zymogen to form zymin.
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That the diplococcus pneumoni\l=ae\,in common with
other micro-organisms, may occasionally be found
within leucocytes as the result of phagocytosis in inflam-
matory processes, has been frequently noted by numer-
ous observers. Its extracellular position, however, in
the exudate in cerebrospinal meningitis is so markedly
the rule that the point is used as a differential character-
istic between the organism and diplococcus intracellu-
laris meningitidis. Consequently, the preponderatingly
intracellular position of diplococcus pneumoni\l=ae\in the
following four cases of cerebrospinal meningitis makes
them of sufficient interest to warrant their record.
Case 1.\p=m-\InJune, 1898, a specimen of cerebro-spinal
fluid from a case of cerebrospinal meningitis, removed
by lumbar puncture during the third week of the dis-
ease, showed in direct cover-slip preparations, numerous
encapsulated, lanceolate, Gram-staining diplococci, most
of which were intracellular. Cultures in broth, on plain
and blood agar, and L\l=o"\ffler'sblood serum developed,
without admixture of other organisms, a diplococcus,
which, despite its original intracellular position, was
readily identified as diplococcus pneumoni\l=ae\.Unfor-
tunately, no animal inoculations were made, since the
pressure of other work prevented it until the cultures
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had died out. The patient died two days after the speci-
men was taken, but no autopsy was obtainable.
Case 2.—Two months later specimens from this case
were obtained. The materials for this examination, con-
sisting of the left frontal and parietal lobes, cerebellum,
pons, and medulla of a child, were received in the labor-
atory Aug. 25, 1898, at 11 a. m. The attending phy-
sician, Dr. George D. Head, has kindly furnished the
following clinical and autopsy notes:
Baby S., an inmate of the Children's Home, age 7 months,
was well from birth, except a few superficial abscesses present
some time in June or July. Became sick Aug. 19, 1898. Child
was dull, restless and refused food. Passed several foul stools,
which were pus-like in appearance, but, which on microscopic
examination, showed no pus; these were simply masses of bac-
teria. Temperature 102. All other symptoms negative. Diag-
nosed enterocolitis.
August 20: Child is brighter and takes food; moves head
from side to side; puts left hand to head as if to wipe away
some object; temperature 101; some stupor later in the day;
bowels do not move so often as on previous day.
August 21: Temperature 99 ^j stupor continued; takes
food. Stools more normal; peculiar ashen hue about faee,
which indicates profound infection.
August 22: Temperature 101; no other change.
August 23: Temperature 101; takes some food; duller and
very quiet.
August 24: Temperature 102; child, restless; diagnosed men-
ingitis.
August 25: Temperature 103; stupor; general condition of
child worse.
August 26: Child dead in the morning at 2 a. m.; no convul-
sions.
An autopsy was held 7 hours after death. A complete exam-
ination was made, and all organs except the central nervous
system were apparently normal. Over the entire convexity of
both cerebrum and cerebellum was a gelatinous exudate, filling
the pia and extending, though in smaller quantity, over the base
of the brain. Portions of the brain and medulla were placed
in a clean jar, which had just been washed out several times
with boiled water, and taken immediately to the laboratory.
When the specimens were received in the laboratory,
cover-slip preparations were made direct from the exu-
date and cultures from the same source were sown on
serum, glycerin agar and in glucose glycerin broth.
Specimens were then divided into small pieces and por-
tions of each placed—nine hours after death—in 96 per
.cent, alcohol and in 10 per cent, formalin solution.
Direct cover-slip preparations stained by eosin and
:methylene blue and by Gram-Bismarck brown, showed
numerous lanceolate and occasional encapsulated diplo-
 cocci, sometimes outside of. but more frequently defin-
itely within, polymorphonuclear leucocytes. These dip-
lococci retained Gram's stain with great tenacity.
Cultures on serum and agar, after 24 hours in the in-
cubator, showed few small, pin-point, moist-appearing
colonies, which, when examined in stained cover-slip
preparations, were found to be composed of diplocoeci,
which retained the stain by Gram's method.
Cover-slip preparations from the broth cultures
showed lanceolate diplocoeci in single pairs and in chains
consisting of from two to eight pairs each. These re-
tained the stain by Gram's method. The organism was
sown on the following culture media with the results
noted: Glucose glycerin broth gave a very faint growth
and no precipitate; plain broth, a very faint growth and
no precipitate; litmus milk, after two days, faintly acidi-
fied and slightly coagulated. Plain agar gave a scant
growth, otherwise like glycerin agar (see above). Glyc-
erin agar was characteristic as noted above. Litmus
lactose agar, after 24 hours, showed colonies similar to
those on glycerin agar, and medium slightly reddened.
Loffler's blood serum was characteristic as noted.
Parallel cultures of diplococcus intracellularis menin-gitidis were made at the same time and on the same
media, the specimen having been isolated two days pre-
viously from an acute case of meningitis in a child. The
cultures of the two micro-organisms were sufficiently
unlike, so that, aside from their morphologic and stain-ing characteristics, there was little difficulty in differ-
entiating them.
The tissues fixed in 96 per cent, alcohol and in 10 per
cent, formalin were further hardened, embedded in par-
rafin and cut five, ten and twenty microns thick and
stained with hematoxylin and eosin, Gram-Bismarck
brown. eosin-Unna and by Nissl's method. They pre-
sented nothing aside from what is ordinarily found in
cases of intense, acute meningitis, except those stained
by Gram-Bismarck brown and Gram-eosin. Here in the
subpial exudate and also scattered in sections of vessels
throughout the tissue, are great numbers of Gram-stain-
ing lanceolate, frequently encapsulated diplocoeci.These are most frequently lodged within leucocytes.Many cells contain from one to twelve cocci each. The
cells nearest the arachnoid—those best preserved—
nearly all contain diplocoeci. The fibrinous mass near-
est the brain substance contains a few intact leucocytes,
some of which are literally stuffed with diplocoeci. Nu-
merous isolated pairs of diplocoeci are seen in the vacu-
oles within the brain. None are observed within the
nerve cells proper and none are present in the vessels ex-
cept rarely in leucocytes, apparently within the vessel
walls.
3. Cases in Horses.—In June, 1899, specimens were
collected from two horses, killed, when almost dead,
for purpose of autopsy during an outbreak of menin-gitis near Herman, Minn. These animals had been sick
but a few days. At the autopsy very perfect gross le-
sions of meningitis were present in the brain and cord.The cases presented nothing of unusual interest other
than that direct cover-slip preparations and sections
showed numerous Gram-staining, lanceolate, frequently
encapsulated diplocoeci, which were more frequently in-
tracellular than extracellular.
Cultures obtained without admixture of other organ-
isms from both cases showed typical diplococcus
pneumonia? of unusually abundant growth. Twenty-
four hour colonies on rabbit's blood agar and Loffler's
serum occasionally almost equaled in diameter colonies
from parallel sowings of diplococcus intracellularis iso-
lated from a case in a young man three days previously.
The cultures from these cases of equine meningitis were
inoculated alternately subdurally and intravenously,
into six rabbits. These animals all died of meningitis
in from twenty-four hours to four days with marked
symptoms and typical lesions of meningitis.
From the central nervous system of each of the rab-
bits direct cover-slip preparations showed numerous dip-
locoeci, morphologically identical with those in the orig-
inal preparations and more frequently intracellular
than otherwise. The experiments were continued by the
inoculation subdurally of a horse with 10 c.c. of an
emulsion of a twenty-four hour, plain, broth culture,
fourth series from original horse, with five twenty-four
hour original serum cultures from the brains of two of
the six rabbits mentioned above. Sixty hours after the
inoculation the animal died, and an autopsy was made at
once, which revealed typical meningitis, very intense in
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character. Direct cover-slip preparations, and, later,
sections showed enormous numbers of diplocoeci,
morphologically like those in the original material, and
in most instances, contained within cells.
It may perhaps be worth noting that in all of the
cases, two human beings, three horses naturally in-
fected, six rabbits and one horse inoculated, the organ-
ism appeared to be particularly virulent.
These instances serve to show that it is possible occa-
sionally for diplococcus pneumoniae to occur abundantly
within the cells of the exudate in meningitis. This may
indicate a closer relation than is ordinarily supposed to
exist between diplococcus pneumoniae and diplococcus
intracellularis meningitidis. The point certainly mer-
its further investigation.
The position of the coccus relative to the cell is occa-
sionally of less importance than its shape, arrangement,
staining reactions or cultural characteristics. Patho-
genesis in all its phases as yet has been insufficiently
studied to be of much help in differentiating these micro-
organisms. It would certainly appear that great care
must be exercised in diagnosing, from direct" cover-slip
preparations of meningeal exudates, between diplococcus
pneumoniae and diplococcus intracellularis meningiti-
dis.
DISCUSSION.
Dr. Hall—I would like to ask Dr. Wilson if he has ever
encountered a tendency on the part of the diplococcus pneu-
moniae to enter the cells in clinical pneumonia. It seems to
me that besides its habit of entering leucocytes in cases of
meningitis it also shows the same tendency in organs of a dif-
ferent character like the lungs, etc.
Dr. Wilson—I have observed just this point in cases of
pneumonia, though in less degree than in these eases of menin-
gitis. I think the occurrence in pneumonia has been reported
previously by a number of other observers.
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For three years smallpox has existed in the United
States to an extent not generally appreciated. The
"Public Health Reports" of the Marine-Hospital Service
give a total of 12,947 cases in various states and terri-
tories from June 28 to Oct. 25, 1901, and this is not a
complete report for the whole country. In Michigan,
according to Dr. H. B. Baker, there have been more
than 3000 cases so far this year, while the prospect for
the future is suggested by the fact that new foci are
discovered at a rapidly increasing rate. Most of the
cases have been mild, and this fact goes far to explain
the great spread of the disease. It has often been so
mild that it attracted little or no attention, or. if seen
by a physician, was thought to be something other than
smallpox; hence the numerous and often absurd names
given, such as Cuban itch, cedar itch, etc. Similar con-
ditions prevail whenever a disease otherwise rare breaks
out with anything but the most schematic features.
Often, perhaps most frequently, inadequate steps have
been taken to clear up the nature of cases or epidemics.
More than once I have known of health officers deciding
that certain cases of mild smallpox were chicken-pox,
forgetful of the numerous examples of the danger of an
offhand decision in a matter so often difficult. One can
readily forgive the mistake in diagnosis, for a case of
smallpox, when seen only once, may easily be impossible
to recognize, and in some cases a positive diagnosis may
never be possible. But, as it is well known that some
other diseases, such as chicken-pox in the adult, maypresent a similar difficulty, the only safe way is to takeprecautions suitable for the more serious disease, when-
ever the question arises. Failure to take this simple step,
and, still worse, fixed belief in a faulty diagnosis based
on incomplete examination, have had much to do with
the present epidemic.
We must not forget that, even if mild, the epidemic
has a very important significance. Though a mortality
of 3.2 per cent., as in the four months cited, seems too
small for consideration as a smallpox death rate, it
assumes another aspect when we realize that it involves
the deaths of 416 people. Nor is the mortality uni-formly low. Dr. 0. J. Porter1 tells us that in his field
of observation in Tennessee all of five or six hemorrhagic
cases died, 40 per cent, of confluent cases, and 10 to 15
per cent, of discrete. Moreover, a smallpox epidemichas other evil consequences besides deaths. The general
alarm and private worry; the interruption to business,
often leading to personal violence or hardship; thequarantining of cities; and last, but not least, the injuryfrom hurried vaccination—all these raise what is often
called mild smallpox to the dignity of a serious epidemic.
Even if none of these objections existed, the wide extent
of such a disease reflects just as severely on our civiliza-
tion as if we had so much itch or plica Polonica.
Epidemics of smallpox, whether mild or severe, always
indicate the concurrence of a number of avoidable causes,
the most important of which are lack of general hygiene,
failure of special precautions with single cases, and the
existence of a large number of unprotected people. The
latter may result either from total failure to vaccinate,
or from the use of imperfect lymph. Total lack of vac-
cination is a more important cause, in many places, than
we are perhaps aware. Out of a large number of adult
patients admitted to the University Hospital from allparts of Michigan, only 60 per cent, had scars fromprevious vaccination, and a considerable proportion ofthese were from sores so badly infected as to make the
immunity a matter of grave doubt. Many suppose that,
although we have not compulsory vaccination, voluntary
vaccination is carried to as wide a degree as is necessary.This is evidently a most illusory view.
But I wish at this time to speak of inefficient vaccinat-
ing material and its place in the spread of smallpox. In
strange contrast to the important object, and regardless
of the claims vigorously made and as strenuously denied
as to results, the operation of vaccination is often made
with a carelessness hard to understand. The prepara-tion of the material is left entirely to private enterprise.
That much, perhaps most, of it is reliable speaks strongly
for the honor and good faith of the makers, who do not
claim to be actuated by other than commercial motives.
Yet when we see how narrow a line separates legitimate
and dishonest pharmacy, so narrow that often the same
roof covers both; when we remember the exploitation
of fictitious drugs, of short-weight pills and kindred
matters, we can not b*ut realize how easy it must be to put
forth any kind of virus, knowing it will find a market if
sufficiently advertised.
FAILURE OF MEDICAL SCHOOLS TO TEACH VACCINATION'.
Not less remarkable is the almost total failure on the
part of medical schools to teach the method of vaccina-
1. Johns Hopkins Hospital Bulletin, September, 1901.
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